Accelerated structural maturation induced by synapsin I at developing neuromuscular synapses of Xenopus laevis.
The role of synapsin I, a synaptic vesicle-associated phosphoprotein, in the maturation of nerve-muscle synapses was investigated in nerve-muscle co-cultures prepared from Xenopus embryos loaded with the protein by the early blastomere injection method. The stage of maturation of the synapses was analysed by electron microscopy as well as by whole-cell patch-clamp recording. The acceleration in the functional maturation of neuromuscular synapses induced by synapsin I was accompanied by a profound rearrangement in the ultrastructure of the nerve terminal. Nerve terminals formed by synapsin I-loaded neurons were characterized by a higher number of small synaptic vesicles organized in clusters and predominantly localized close to the nerve terminal plasma membrane, a smaller number of large dense-core vesicles and no significant change in the number of coated vesicles. Precocious development of active zone-like structures as well as deposition of basal lamina into the synaptic cleft were also observed at these synapses. These results support a role for synapsin I in the architectural changes which occur during synaptogenesis and lead to the maturation of quantal neurotransmitter release mechanisms.